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Phytogeographical notes on the Rocky Mountain region 
III. Formations in the alpine zone 

P. A. Rydberg 

As the writer is no ecologist and has dealt very little with 
plant societies, he knows that this paper will scarcely stand muster 
before experts in that line. The notes are mostly taken down from 
memory and casual observations made while collecting with tax- 
onomy wholly in view. They must therefore be in many respects 
imperfect and in some cases faulty. As I have occasionally criti- 
cized ecologists and phytogeographers, even severely, for their 
work, I should expect criticism when I myself enter their field, 
but right here I wish to say that I not only expect, but rather wish, 
somebody to point out my errors or shortcomings, so that the 
truth may be had. My only excuse for writing on "Formations" 
is that very little has been published in this line on the Rocky 
Mountain region, and in every case it has been only small local 
regions that have been treated. I know that Professor Clements 
has been working for years on the ecology of the Pikes Peak region 
and when his book is out, I expect to see an expert treatise on the 
subject; but undl then let us amateurs scribble down and publish 
our notes, and probably they may be of some value to the pro- 
fessional ecologists, and, in the meantime, of general interest to 
the plant-lovers. 

Clements in his little article "Formation and Succession 
Herbaria"* has given the best list of plants, arranged according 
to regions, formations, and successions, ever published from the 
Rocky Mountain region. The value of this list is increased by 
the fact that he has distributed a collection of exsiccatae illustrat- 
ing it. Of course, his paper treats only of the region of Pikes 
Peak, Colorado. He assigns the following formations to the 
alpine region: 

Alpine meadow formation 
Alpine bog formation 

* University [Nebraska] Studies 4: 329-355. 1904. 
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Alpine lake formation 
Alpine mat formation 
Alpine rock-field formation 

While my observations at other places in the Rockies agree 
essentially in most respects with Professor Clements' arrangement, 
it cannot be applied without modification to all localities in the 
Rockies, not even to all in Colorado. When the whole of the 
southern Rockies is considered, some modifications must be made, 
and if the alpine region of the northern Rockies is included, still 
more adjustment is needed. Here there are found formations of 
ericaceous plants, consisting of undershrubs, if not, as in the Alps, 
of shrubs. Perhaps I lay too much stress upon the moisture in 
the ground and soil, and therefore would be inclined to subdivide 
Professor Clements' alpine meadow formation. 

The Rocky Mountains have received their name from the 
numerous loose rocks that cover their tops and sides. In naming 
plants from the Rocky Mountains, the specific name usually 
used has been scopulorum. This is really a misnomer, for it is 
not from scopulum (a projecting cliff) but from saxum (the loose 
rock), that the Rockies were named. When the mountain dis- 
integrates it breaks up into large blocks. These in the Rockies 
cover large fields, or, as they are mostly on the slopes, they are 
often more or less in motion and are usually known as "rock- 
slides." The first form of vegetation which appears on a newly 
formed rock-slide is, of course, lichens. Whenever there has been 
deposited a little humus between the rocks a few flowering plants 
appear, mostly perennials, with strong root systems or with strong 
rhizomes. Thus arises the first formation, the 

Rock-slide formation 
If the rocks disintegrate still more, they become broken up into 
smaller pieces and more humus is added and there arises a gravel- 
field. If the disintegrated portion is rather thin, as it usually is 
on the top of the peaks and along the ridges, the formation is a 
xerophytic one, as little of the water from the melting snow is 
retained. So we have our second formation, which corresponds 
to Dr. Clements' alpine mat formation. This may be called the 
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Mountain crest formation 
If the gravel field or rock field is situated on the sloping moun- 
tain side, either under a snowdrift or along the course of the 
drainage, in other words where the moisture is greater and where 
more humus has a chance to gather, we have our third formation, 
which I shall call in lack of a better word the 

Mountain seep formation 
This was included by Clements in the mountain meadow. 
While the mountain seeps have many plants in common with the 
meadows, there are found others wholly characteristic of these 
seeps, as for instance certain species of the saxifrage family and 
several willows. Where the ground is less sloping and the humus 
has had chance to gather still more, there is found the 

Alpine meadow formation 
If the drainage is imperfect and the water becomes stagnant, 
the next formation occurs, the 

Alpine bog formation 
or if deeper, the 

Alpine lake or pond formation 
To this can also be added special formations. There are certain 
plants that grow only in the crevices of exposed cliffs. Hence, the 

Cliff formation 
Another is found only below and around the melting snowdrifts, 
the 

Snow-drift formation 

Of these the rock-slides and mountain crest formations are 
decidedly xerophytic; the cliff formation mostly mesophytic but 
often xerophytic, the meadow and mountain seep formations 
mesophytic or the latter usually hydrophytic; of course, the bog 
and lake formations are hydrophytic. 

i. Alpine mountain crests 
I shall begin with this formation, as it is perhaps the most 
characteristic of the alpine formations. The plants are nearly all 
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very low, only a few inches high, but what they lack in size they 
make up in the coloration of their flowers. It is strange that the 
alpine plants should have such bright colors, when insects are 
comparatively rather scarce and the plants have all the facilities 
of wind-pollination. Most of the plants of this formation grow 
in clumps or mats, even the grasses and sedges growing there are 
more or less tufted. 

One of the most common and, at the same time, conspicuous 
plants of this formation is Alsinopsis obtusiloba. It is not con- 
spicuous on account of its size or the beauty of its flowers, but on 
account of its mode of growth. It is found nearly everywhere in 
the most exposed places, in the crevices of the rocks or between the 
boulders, wherever the roots can find a foothold, even where there 
is scarcely a trace of soil. It grows in tussocks or mats from I to 
12 inches in diameter, the stem lying flat on the recks and only 
the peduncles rising 1-2 inches above them. Draba oligosperma, 

D. andina, and D. densiflora have a similar habit but grow in 
smaller mats and are more frequent between smaller stones and 
gravel on the ridges. In similar situations are found larger mats 
of Dryas octopetala and (in the northern Rockies) D. Drummondii, 
and smaller colonies of Potentilla quinquefolia and Phlox caespitosa. 
The latter is rather rare in the southern Rockies where its place is 
taken by a closely related species, Phlox condensata. Silene 
acaulis, the moss campion, resembles Alsinopsis obtusiloba in 
habit, but prefers places with more humus. The vegetation of 
the bare rocks consists mostly of the above mentioned Alsinopsis 
and less frequently Sedum stenopetalum and scattered patches of 
Draba and Phlox. 

Two of the most widely distributed plants growing in gravelly 
places on the tops of the mountains are Erigeron simplex and E. 
multifidus. The following, three species, closely related to the 
latter, are found in similar situations, but E. trifidus is more limited 
to the northern portion, extending even into the Arctics. E. 
pinnatisectus is confined to the southern Rockies and the original 

E. compositus to the northwest. In similar situations we find also 
Smelowskia americana and Trifolium dasyphyllum; in the southern 
Rockies also Androsace carinata, Thlaspi coloradense, T. pur- 
purascens, and Eritrichium argenteum; and in the northern Rockies, 
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Douglasia montana and Eritrichium elongatum. Acomastylis 
(Sieversia) turbinata is found in a depauperate form on the crests 
and in better development in the meadows. The beautiful paint- 
brushes, Castilleja occidentalis and C. Haydeni (southern Rockies), 
are found mostly on the slopes, connecting the crests with the 
meadows. 

Of the grasses, Poa rupicola, P. Pattersonii, P. Lettermanni, 
Festuca brackyphylla, F. saximontana, F. supina, and Agropyron 
Scribneri are mostly limited to the crest themselves, while Trise- 
tum subspicatum, Deschampsia curtifolia, Agropyron andinum, 
and A. latiglume frequent the slopes or even run down into the 
meadows. 

The following plants are the most common and most generally 
distributed alpine xerophytes belonging to this formation: 

*Calamagrostis purpurascens *Heuchera parvifolia 

Trisetum subspicatum Potentilla quinquefolia 

Deschampsia curtifolia Acomastylis turbinata 

Poa rupicola *Dasiphora fruticosa 

*Poa crocata Dryas octopetala 

Festuca brackyphylla *Dasystephana affinis 
Festuca saximontana Trifolium dasyphyllum 

Agropyron Scribneri * Phlox caespitosa 
Oreobroma pygmaea Castilleja occidentalis 

Alsinopsis obtusiloba Antennaria media 

Silene acaulis * Antennaria aprica 

Draba oligosperma *Senecio Purshianus 

Draba andina Erigeron simplex 
Draba densiflora Erigeron compositus 

*Draba aurea Erigeron multifidus 

Smelowskia americana Erigeron trifidus 

*Sedum stenosepalum 

The following are common and important plants of this forma- 
tion in the southern Rockies, but lacking or rare in the northern. 
Those with the asterisks are mostly found near or below the timber- 
line, those with the dagger are found in the northern Rockies but 
are rare: 

* Those with asteriks are mostly found near the timber-line and also below. 
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\Poa Pattersoni 
Poa Lettermanni 
Avena Mortoniana 

*Eriogonum xanthum 
Paronychia pulvinata 

*Arenaria Fendleri 
Thlaspi coloradense 
Thlaspi purpurascens 
Cheirinia radiata 
Cheirinia nivalis 
Draba aureiformis 
Draba chrysantha 



*Draba streptocarpa 
Draba saximontana 
Androsace carinata 

*Dasystephana Parryt 
Phlox condensata 
Castilleja Haydeni 
Pentstemon Hallii 

\Eritrichium argenteum 
Erigeron pinnatisectus 

*Besseya plantaginea 

*Senecio Nelsonii 

Senecio Harbourii 



Draba crassifolia 

The following are important plants of this formation in che 
northern Rockies but lacking in the southern : 

Festuca supina Douglasia montana 

Agropyron andinum Phacelia sericea 

Agropyron latiglume Phacelia alpina 

Potentilla Macounii Eritrichium elongatum 

Dryas Drummondii Dasystephana monticola 
Aquilegia Jonesii 

The following plants belong to this formation but are rather 
local : 

Southern 

Potentilla minutifolia 



Poa epilis 
Festuca minutiflora 
Arenaria Tweedyi 
Cheirinia amoena 
Draba crassa 
Parrya platycarpa 
Oreoxis humilis 
Oreoxis Bakeri 
Oreoxis alpina 

Pseudocymopterus Tidestromii 
Xylorrhiza coloradensis 
Xylorrhiza Brandegei 
Macronema pygmeum 



Potentilla tenerrima 
Potentilla nivea 
Potentilla nipharga 
Potentilla paucijuga 
Gormania debilis 
Aragallus podocarpus 
Aragallus Hallii 
Chaenactis pedicularia 
Chaenactis alpina 
Senecio petrocallis 
Chrysopsis alpicola 
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Northern 

Douglasia nivalis Antennaria sedoides 

Phacelia Lyallii Macronema Lyallii 

2. Alpine rock-slides 

Many parts of the Rocky Mountains are covered by loose 
rocks, often in more or less unstable conditions, sometimes forming 
sliding fields or moving together with the snow avalanches. These 
are not wholly without vegetation and there are certain plants 
that are characteristic of such rock-slides, scarcely growing any- 
where else. 

The most characteristic plant of the rock-slides is, perhaps, 
Claytonia megarrhiza with its large red root lodged far down among 
the rocks. Another is Alsine americana of the northern Rockies, 
which has a slender rootstock, sending up long shoots among the 
rocks, the proper leaves and flowers crowded at the ends of the 
branches. Senecio carthamoides and C. Fremontii, Telesonix 
Jamesii and T. heucheriforme, Ribes montigenum and R. parvulum 
are also confined to the rock-slides, the former of each pair found 
in the southern, the latter in the northern Rockies. Hulsea 
carnosa also I found only in the rock-slides of Montana and Yellow- 
stone Park. Primula Parryi and Oxyria digyna frequent the 
rock-slides, but are not confined to them, the former being 
even found in the woods. The other rock-slide plants are rather 
local. 

The following constitute for the most part the rock-slide 
vegetation : 

Southern Rockies 

Polemonium speciosum Aquilegia saximontana 

Polemonium confertum Syntheris plantaginea 

Primula Parryi Senecio carthamoides 

Claytonia megarrhiza Oxyria digyna 

Telesonix Jamesii Selaginella densa 

Heuchera Hallii Machaeranthera Pattersoni 

Ribes montigenum Pseudopteryxia anisata 

Pentstemon Hallii Senecio invenustus 
Pentstemon Harbourii 
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Northern Rockies 
Claytonia megarrhiza Hulsea carnosa 

Telesonix heucheriforme Senecio Fremontii 

Oxyria digyna Alsine americana 

Selaginella densa Ribes parvulum 

Pseudopteryxia Hendersonii Polemonium viscosum 

3. Alpine cliffs 
While the following plants are found elsewhere, they are char- 
acteristic of the crevices of exposed cliffs : 

*Chondrosea Aizoon Oxyria digyna 

*Leptasea austromontana Aquilegia saximontana 

Antiphylla oppositifolia Polemonium pulcherrimum 

Anticlea color adensis Polemonium delicatum 
Senecio petrocallis 

4. Alpine mountain seeps 

This formation usually is found between the mountain crests 
and the meadows, but is more moist than either. Often the 
mountain crest or mountain slope formation gradually changes 
into the meadow. This is usually the case where no melting snow- 
drift supplies the slope with more moisture throughout the sum- 
mer ; but where water is dripping or seeping down from the snow, 
along brooks, and above subterranean water courses, there is 
developed a formation, which as far as moisture is concerned 
could be classified with the wet meadow, but the ground is more 
rocky, the soil consists more exclusively of humus and most of the 
plants are different from those of the true meadow. The grasses 
and sedges are fewer both in number and in species, but otherwise 
the same as those of the meadow, although the three Poas men- 
tioned below are characteristic of these seeps, rather than of the 
meadows. Characteristic plants of these seeps are the alpine 
willows, alpine clovers, Sibbaldia procumbens, Rhodiola, species of 
Ranunculus, Senecio, Polemonium and Juncus, Taraxacum scopu- 
lorum, Mertensia alpina and its relatives, Myosotis alpestris, and, 
above all, many species of Saxifraga and its allies. 

In the northern Rockies there is found a plant association that 
may be counted here. On northern cold mountain slopes of 
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Montana, with a good deal of moisture, sometimes whole acres 
are covered with Cassiope Mertensiana. Except the ericaceous 
bog formation, made up of Phyllodoce, Kalmia, and Ledum, this is 
the only poor representation of the shrubby ericaceous formation, 
so characteristic of the Alps. This association of Cassiope sug- 
gests in many respects the arctic tundra. I have not visited the 
extreme northern part of the Rockies in British America, but I 
suspect that Cassiope tetragona and Harrimanella hypnoides there 
form similar associations. The only other plants in the alpine 
regions of the Rockies that I know of as forming similar mats are the 
dwarf alpine willows, Salix saximontana, S. nivalis, S. petrophila, 
S cascadensis, and 5. Dodgeana. The last, the smallest willow 
of the world, I found forming similar mats near the top of Electric 
Peak, southern Montana, at an altitude of 11,000 feet. When it 
was first discovered I did not know that I had been walking on 
top of a willow forest before I dropped down on my knees, 
began to poke among the leaves, and found some minute catkins. 
The following plants are common in the seep throughout the 
Rockies : 

Sdgina saginoides 
Ranunculus pygmaeus 
Ranunculus hyperboreus 
*Aquilegia coerulea 
Draba fladnizensis 



Poa alpina 
Poa cenisia 
Poa arctica 
Juncoides spicatum 
Salix petrophila 
Salix saximontana 
Oxyria digyna 
Alsinopsis propinqua 
Alsine baicalensis 
Alsine laeta 
Muscaria adscendens 
Micranthes rhomboidea 
Leptasea flagellaris 
Sibbaldia procumbens 
Trifolium Brandegei 
Trifolium Parryi 
* Va-ccinium caespitosum 
Primula angustifolia 
Polemonium pulcherrimum 



Rhodiola integrifolia 
Saxifraga cernua 
Cerastium behringianum 
Mertensia alpina 
Myosotis alpestris 
Taraxacum scopulorum 
Artemisia scopulorum 
Senecio cymbalarioides 
Juncus Drummondii 
Juncus Parryi 
Juncus triglumis 
Juncus castaneus 
Chondrophylla americana 
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The following are important plants belonging to this formation, 
but limited to the southern Rockies: 



Ranunculus Macauleyi 
Rhodiola polygama 
Cerastium Earlei 
Trifolium Brandegei 
Relatives of Trifolium dasy- 

phyllum (T. stenolobum, T. 

attenuatum, T. bracteolatum 

and T. lividum) 
Anthropogon barbellatum 
Polemonium confertum and 

its relatives 
Micranthes arnoglossa 
Leptasea chrysantha 
Muscaria delicatula 
Tonestus pygmaeus 



Oreochrysum Parryi 
Artemisia saxatilis 
Artemisia Patter sonii 
Saxifraga debilis 
Mertensia brevistyla 
Mertensia viridula 
Mertensia lateriflora 
Mertensia Bakeri 
Pentstemon stenosepalum 
Salix pseudolapporum 
Senecio Holmei 
Senecio taraxacoides 
Senecio Soldanella 
Senecio crocatus 



The following are common in the northern Rockies, but not 
found in the southern: 



Salix cascadensis 
Salix nivalis 
Draba lonchocarpa 
Draba nivalis 
Saxifraga rivularis 
Muscaria caespitosa 



Micranthes stettaris 
Micranthes Rydbergii 
Micranthes hieracifolia 
Dasystephana glauca 
Polemonium viscosum 
Ranunculus saxicola 



The following belong to this formation but are merely local or 
rare: 

Southern 

Micranthes Vreelandii 



Delphinium alpestre 
Alsinopsis quadrivalvis 
Alsinopsis Rossii 
Sagina nivalis 
Alsine polygonoides 
Chrysosplenium tetrandrum 
Muscaria micropetala 
Micranthes brachypus 



Leptasea Hirculus 
Polemonium Brandegei 
Draba Parryi 
Cerastium pulchellum 
Mertensia Parryi 
Artemisia spithamaea 
Artemisia Parryi 
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Northern 

Salix Dodgeana Micranthes Vreelandii 

Alsinopsis quadrivalvis Leptasea Kir cuius 

Alsinopsis Rossii Leptasea Van Bruntiae 

Alsine polygonoides Polemonium parviflorum 

Chrysosplenium tetrandrum Chondrophylla Fremontii 

Muscaria monticola Artemisia spithamaea 
Micranthes crenatifolia 

5. Alpine meadows 

The more or less mesophytic part of the alpine region may be 
called the alpine meadow. It is found in the less sloping parts of 
the mountains, where more humus and alluvial soil has had a 
chance to collect. Of course, the more characteristic plants in 
such localities are grasses and sedges. 

The most important and most common of the grasses are the 
different species of Poa, Phleum alpinum, Trisetum subspicatum, 
Agropyrum biflorum, Festuca saximontana, and in the wetter 
places, especially on brook banks, Deschampsia caespitosa and D. 
alpicola. On the slopes Festuca ingrata and F. Thurberi are also 
important, but not to such an extent as they are in the subalpine 
and mountain region. The sedges and rushes occupy mostly the 
wetter parts, which stand on the borderland of bogs. There are, 
however, localities which must be classified as meadows, where 
the predominating plants are other than grasses and sedges. In 
many places many acres are covered wich mostly Acomastylis 
turbinata or Rydbergia grandiflora in the southern, and Acomastylis 
sericea in the northern Rockies. 

The common species of the meadow formations throughout 
the whole region are the following: 

Phleum alpinum *Poa epilis 

Deschampsia caespitosa Poa leptocoma 

Trisetum subspicatum * Festuca ingrata 

Trisetum majus Festuca saximontana 

*Danthonia intermedia Festuca rubra 

*Poa longiligula *Agropyron caninum 
*Poa Buckleyana Agropyron biflorum 



470 



Rydberg: Phytogeographical notes 



*Amarella strictiflora 
*Castilleja rhexifolia 
*Castilleja lauta 
*Castilleja lancifolia 

Besseya alpina 
* Campanula Parryi 

Campanula petiolata 

Trifolium nanum 

Trifolium Parryi 

Lloydea serotina 
*Tium alpinum 
*Atelophragma elegans 

Aragallus deflexus 

Phacelia sericea 

Phacelia ciliosa 
*Pedicularis racemosa 

Pedicularis Parryi 

Aster apricus 

Rydbergia grandiflora 
*Senecio pseudaureus 

Solidago oreophila 

Solidago decumbens 

Solidago ciliosa 
*Erigeron glabellus 



Juncoides spicatum 

Juncoides parviflorum 

Bistorta bistortoides 

Bistorta linearifolia 

Alsine laeta 

Cerastium behringianum 

Thalictrum alpinum 
*Aquilegia flavescens 

Clementsia rhodantha 
*Potentilla diversifolia 

Potentilla glaucophylla 

Potentilla rubripes 

Acomastylis turbinata 

Sieversia ciliata 
*Agrostis hyemalis 
*Alopecurus aristulatus 

Juncus Drummondii 

J uncus Parryi 

Juncus triglumis 

Juncus castaneus 
^Primula Parryi 
* Vaccinium scoparium 
*Vaccinium oreophilum 
*Androsace subumbellata 

Amarella plebeja 

The following are common plants of the alpine meadow, but 
are restricted to either the southern or the northern Rockies : 



Blepharoneuron tricholepis 

Deschampsia alpicola 

Poa alpicola 

Poa Grayana 
*Poa Sheldoni 

Poa pudica 
*Festuca Thurberi 

Anemone zephyr ea 
*Sidalcea Candida 



Southern 

Draba streptocarpa 
Angelica Grayi 
Primula angustifolia 
Polemonium speciosum 
Polemonium confertum 
Polemonium mellitum 
Valeriana acutiloba 
Castilleja brunescens 
Campanula uniflora 
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Achillea subalpina Pseudocymopterus purpureas 

Arnica Parryi *Mertensia alpina 

*Senecio amplectens Mertensia brevistyla 

Oreochrysum Parryi Aster alpinus 

Northern 

Tofieldia palustris Acomastylis sericea 

Juncoides arcticum *Trifolium Haydeni 
Juncoides arcuatum Phacelia alpina 

Juncoides hyperboreum Angelica Roseana 

Juncus biglumis Polemonium viscosum 
Drymocallis pseudorupestris Valeriana septentrionalis 

6. Alpine bogs 
The principal hydrophytic formation of the alpine regions are 
the alpine bogs or wet meadows, situated on the mountain sides 
where the drainage is imperfect or where the water supply is 
greatly increased by melting snowdrifts above. These are of two 
kinds, either sedge bogs, where grasses and sedges are predomi- 
nant, or willow bogs where the principal species are shrubs. The 
latter are rare above timber-line in the southern Rockies. 

Sedge bogs 

Little needs to be said of the sedge bogs, as they resemble 
similar bogs in any part of the colder regions, only that the indi- 
vidual species vary. With the sedges are usually mixed in a con- 
siderable amount of grasses as Alopecurus aristulatus, Calamagrostis 
Langsdorfii, Poa leptocoma and Poa reflexa, the cotton grass, Erio- 
phorum gracile, and other more conspicuous plants as the little 
red elephant, Elephantella groenlandica. 

The principal plants of this formation are: 

Carex (many species) Calamagrostis Langsdorfii 

*Eriophorum gracile Poa leptocoma 

*Eriophorum polystachyum *Poa reflexa 

* Alopecurus aristulatus *Phleum alpinum 

* These are found only near the timber-line, otherwise belonging to the subalpine 
region. 
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Scirpus pauciflorus Swertia palustris 

Scirpus caespitosus *Pyrola uliginosa 

Bistorta bistortoides Veronica Wormskjoldi 

Bistorta vivipara *Elephantella groenlandica 

Ranunculus affinis Amarella scopulina 

Thalictrum alpinum Amarella strictiflora 

Vaccinium oreophilum Antennaria nardina 
Primula Parryi 

To this formation belong also the following species restricted 
to a part of the region: 

Southern Northern 

Caliha rotundifolia Caltha leptosepala 

Ranunculus stenolobus Caltha Cheledonii 

*Senecio atratus 
Ligusticum Porteri 

Willow bogs 

These willow bogs are not exclusively alpine, as most of the 
species there are found also in the subalpine region. They are not 
so common in the southern Rockies as they are in the northern. 
In Colorado, the shrubby species consist mostly of Salix glaucops 
and Betula glandulosa, although other species of willows, as for 
instance 5. chlorophylla, are not rare. Kalmia microphylla is very 
local there. In the northern Rockies the number of species is 
increased. More species of Salix are found and S. chlorophylla 
becomes more predominant. Alnus sinuata is added to Betula 
glandulosa. Sometimes, especially in pockets on the northern 
slopes, the predominant plants are ericaceous, viz., Kalmia 
microphylla, Ledum glandulosum, Phyllodoce empetriformis, and 
P. glanduliflora. In the Canadian Rockies evidently are added 
to these, Arctuos and Oxy coccus. The herbaceous plants are 
mostly the same as in the sedge bogs, Elephantella and Pyrola 
uliginosa being conspicuous, especially in the subalpine regions. 

The shrubby plants characteristic of the willow bogs are the 
following : 

Salix chlorophylla Salix saximontana 

Salix glaucops Salix monticola 
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*Betula glandulosa Phyllodoce glanduliflora 

*Alnus sinuata Kalmia microphylla 

Phyllodoce empetriformis *Ledum glandulosum 

In the Canadian Rockies are added to these: 

Salix alexensis Salix Barattiana 

Salix arbusculoides Salix Drummondiana 

7. Snow drift formation 

This special formation is made up of hydrophytic plants, 
nearly all of the family Ranunculaceae. The other plants are 
such as are only occasionally found in these peculiar situations. 
This formation could be included in the alpine seeps on account 
of their moisture, but the ground is neither rocky nor does it con- 
tain much humus. As a rule the soil is considerably clayey. In 
reality it is a part of the alpine meadow, modified by the slowly 
melting snowdrifts. The formation is found only in hollows or on 
gentle slopes, where large snowdrifts have lodged during the winter 
and the ground does not become bare before late in the summer. 
The grasses and most other meadow or bog plants could not with- 
stand such severe conditions. Where the snowdrifts have been the 
ground is perfectly bare or nearly so, except for these peculiar 
plants, which appear as soon as the snow has melted and the 
ground has had time to thaw a few inches deep. Sometimes they 
even come up through the snow. Hence, the stories of the snow 
plants often heard of are not altogether " fakes." 

This formation is principally made up of the following plants : 

Southern Northern 

Ranunculus adoneus Ranunculus eximius 

Ranunculus alismaefolius Ranunculus alismaefolius 

Ranunculus stenolobus Caltha leptosepala 

Caltha rotundifolia Caltha Cheledonii 

8. Alpine lakes 

The aquatic flora of the alpine region is rather meagre. All 
the phanerogams and fernworts found there are found also in the 
subarctic region, in fact, are boreal plants of wide distribution. 

The flora of the alpine lakes is limited to the following phanero- 
gams and fernworts: 



474 



Rydberg: Phytogeographical notes 



Southern Rockies 

Sparganium angustifolium 
*Potamogeton alpinus 
* Utricularia vulgaris 

Callitriche palustris 

Isoetes paupercula 



Northern Rockies 
Sparganium angustifolium 
Sparganium minimum 
Potamogeton alpinus 
Callitriche palustris 
Isoetes Bolanderi 



In the alpine brooks are found Catabrosa aquatica and Phippsia 
algida, the latter having been collected at one locality in Colorado. 
New York Botanical Garden 



